A simple rapid immunochemical procedure has been developed which provides information about the qualitative and quantitative nature of antigens. It involves the use of purified radioactive (HsI-labeled) antibodies. 
One of the major difficulties encountered in studying the synthesis of structural proteins is that they usually lack a specific activity that can be easily measured. In the case of bacterial flagella, the kinetics of synthesis and the nature of the flagellar protein have been determined by direct microscopic observation and by the use of specific antibodies (2, 6 (4) . After the iodination was terminated, rabbit y-globulin was added to a final concentration of 0.5 mg/ml, and the total reaction nixture was applied to a column of Sephadex G-25 (1 X 25 cm) and eluted with 0.01 M phosphate buffer (pH 6.8), 0.05 M sodium chloride. The protein was completely separated from unbound iodine.
Preparations of iodinated antibody were stored at -20 C and used for 2 to 3 months. The results to be presented have not been corrected for the decay of n52. DEAE assay procedure. The assay was carried out by incubating 0.10 mi of iodinated antibody and 0.15 ml of appropriately diluted antigen for 30 min at room temperature. Duplicate 0.1-ml samples were added to a double thickness of DEAE cellulose paper (Whatman DE81), presoaked and washed in buffer containing 0.025 M tris(hydroxymethyl)aminomethane (Tris), pH 7.2, 0.05 M NaCl, and 100 pAg of rabbit a-globulin per ml. In the assay for flagella, the concentrations of Tris and NaCl were doubled to 0.05 and 0.1 M, respectively. Samples were allowed to adsorb onto the DEAE paper for 5 min and then washed four times each with 4 ml of the buffer. In all of the filtration steps, precautions were taken to prevent air from passing through the filter, since this results in increased background counts. Samples were filtered on a 10-port vacuum filter apparatus.
Complement fixation was performed in accordance with the procedures described by Levine and Wasserman (7). The membrane ifiter assay for regeneration of flagella is described elsewhere (K. Dimmitt et al., in press).
Flagella regeneration. B. subtilis 168 M try-or 168 M try-lys-was grown in minimal medium (5) supplemented with 0.10% Casamino Acids and 30 pg/ml of the appropriate growth factors. The cells were sheared in a VirTis OmniiLxer (The VirTis Co., Inc., Gardiner, N.Y.) at 13,000 rev/min for 30 sec to remove flagella and they were then collected by centrifugation and resuspended in minimal medium. At various times after the initial shearing, samples were removed from the culture and sheared again.
The cells were discarded and the supernatant fluid was diluted appropriately and tested for flagella. The concentration of bacteria was determined by plating on Penassay medium and by turbidity measurements.
We have chosen to express our results as percentage regeneration. This is calculated by dividing the amount of radioactive antibody bound to antigen derived from 106 bacteria at any time during regeneration by the amount of antibody bound per 106 bacteria for the fully flagellated bacteria before initiating regeneration.
RESULTS
Antibody binding and antigen concentration. The relationship between antibody binding and antigen concentration for the three test systems is shown in Fig. 1-3 . All three immune systems show the same general characteristics. At low antigen concentration, when sufficient antibody was added, binding was directly proportional to the amount of antigen added. This linear response reflects the binding of a maximal number of antibody molecules to each antigen molecule. Thus, when the antibody concentration was increased, there was no change in the initial slope of the binding curve, but the linear region was extended to higher antigen concentrations. Under these conditions, the linear portion of the binding curve can be used as a calibration curve for the determination of antigen concentrations in crude extracts of cells.
At relatively high concentrations of antigen ( Fig. 1-3 radioactivity. In the plateau region of the curve, binding was essentially independent of antigen concentration and proportional to antibody concentration (Fig. 4) those determined in our experiments, the relationship among the antigens is essentially the same (5.8:2.1 :1).
The cross-reaction of flagellin, the protein subunit of the flagellar filament, with antiflagella antiserum is shown in Fig. 6 Fig. 7 and 8 and in Table 1 . The material sheared from the bacteria was treated with acid and measured as flagellin. The absolute amounts of flagella-like material determined by both assays is similar. The major discrepancies occur early during regeneration, when the concentration of antigen is low.
Finally, in other experiments, the degree of regeneration was determined by antibody binding to whole bacteria and by the DEAE method with sheared flagella filaments (Fig. 9) . Both techniques gave identical results. ,filtration) andflagella removed from the bacteria The major limitation of the DEAE method IE cellulose assay). Symbols: 0, average offive stems from the antibody purification and iodinaeration experiments measuring antibody binding to tion steps. These procedures result in the inacnria; X, measurements made by the DEAE-anti-tivation of part of the antibody (from 20 to 40%). binding method.
The heterogeneity thus introduced does not affect DIScussIoN the application of the technique to measurements of antigen concentration. It does, however, make e DEAE-antibodY binding technique that it difficult to determine low levels of cross-reacave described has the advantages of bemig tion and it inhibits a more rigorous interpretation to use and highly specific. It is particularly of the antibody binding curves. There are a icable to measuring antigens in crude extracts, number of approaches that may be used to minie anticomplementary activity interferes with mize these effects; e.g., the iodination can be per-)lement-fixation assays and the attachment formed with the antigen-antibody complex (3),
Leantigen to other cellular components inter-different methods can be used to purify the antiwith precipitin methods. The amount of body (9) 
